After three semesters working on his anthropology doctorate at Columbia however, Maibach concluded that future job prospects for a political science and anthropology graduate were not overly promising. This realization, combined with many summer vacations doing hard physical work, including one summer loading fish onto railway cars, had also indicated that a life of manual labor was equally unappealing. His time spent as a manual worker had not been wasted however, giving Maibach a greater understanding of the difficulties encountered by blue collar employees, as well as a lifelong appreciation and respect for the work they do. Similarly, his one-and-a-half years with Professor Globus had also been fruitful, with Maibach later recalling that Globus was a major inspiration who instilled a lifelong passion for intellectual curiosity and scientific discovery within the young technician.
In the early 1950s with his sights now firmly set on a medical career, Maibach entered the medical school of his old alumnus at Tulane University. After completing an M.D. degree in 1955, the young medical graduate completed an internship at the William Beaumont Army Hospital in El Paso Texas, before moving on to the Walter Reed Army Hospital, where he majored in Neuropsychiatry in 1956. The dermatology profession was also moving forwards during this time, with clinics investigating contact dermatitis beginning to appear throughout Europe [3] , and one of the world's first patch testing clinics being founded by Professor Charles Calnan and colleagues at the St John's Hospital for Diseases of the Skin in London [4] . On the other side of the world where Maibach lived, its opening did not go unnoticed. In 1958, Maibach joined the University of Pennsylvania, where he developed what would become a lifelong and fruitful relationship with Professor Albert Kligman, as well as a particular passion for dermatological research. Maibach's first journal paper as a primary author and dermatologist was published in the prestigious Archives of Dermatology in 1960, and described the short-term treatment of onychomycosis with griseofulvin [5] . Kligman was also destined for a long and fruitful career in dermatological research, and even in his 90s still holds the position of Professor Emeritus at the University of Pennsylvania and continues to undertake research.
In 1961, Maibach joined the University of California, San Francisco (UCSF) as an Assistant Professor of Dermatology. Although he would later treat thousands of patients in clinical practice, a chance encounter during this formative period changed Maibach's life. Within one month of being appointed at UCSF, a young patient scheduled for amputation of a blackened and necrotic toe of unknown pathology visited the clinic. Somewhat perplexed, Maibach established through questioning that the patient had earlier been prescribed neomycin for a suspected bacterial infection. Rather than using a 0.5% neomycin cream, the patient had actually been using a 100% powder to treat his 'infected' toe. Unbeknownst to the patient, for whom no improvement was seen, repeated application had resulted in a severe case of allergic contact dermatitis and subsequent cutaneous necrosis. This in turn, had led to a nasty looking blue toe, referral for orthopedic surgery and an appointment for radical amputation of the offending digit. Fortunately, Maibach established the cause of the ailment, ceased the 100% neomycin treatment, and thereby solved the problem. The same patient visited Maibach's clinic some years afterwards to acknowledge his efforts, and demonstrate that the previously condemned toe had completely recovered. Maibach later recalled that this interesting case would inspire a lifelong professional interest in toxicology, and an ongoing quest to better understand the toxic effect of chemicals on human skin.
Aside from interesting clinical cases, Maibach's passion for scientific research was also furthered in 1967 when various European groups interested in contact dermatitis amalgamated to form the International Contact Dermatitis Research Group (ICDRG), of which he became one of the early members [3] . Maibach was promoted to Associate Professor at UCSF in the same year, and joined the Cancer Research Institute as a Research Associate. Sensing a need for more coordinated contact dermatitis research in his own country, Maibach and others founded a North American Contact Dermatitis Group (NACDG) based on the ICDRG, during the late 1960s. He later helped organize regular half-day meetings of the NACDG, in association with annual meetings of the American Academy of Dermatology [3] .
In 1973, Maibach was promoted to full Professor and Vice Chairperson of Dermatology at UCSF. He has been head of the Occupational Dermatology Clinic at UCSF since 1984 [6] . Since joining UCSF over 35 years ago, Maibach has constantly lectured and written extensively on dermatopharmacology and dermatotoxicology, being an author or editor for over 40 books and publishing around 2000 scientific journal articles. He currently sits on the editorial board of 30 scientific journals and is a member of 19 academic and professional societies [7] . Professor Maibach has also had a long association with Japan, visiting the country at least 12 times [8] . He has been a teacher, supervisor and mentor to countless dermatology residents and researchers from many countries, all of whom continue to benefit from his clinical talent, personable demeanor and ongoing passion for scientific research and discovery. In 2008, Professor Maibach continues to serve as a Professor in the Department of Dermatology at UCSF [7] . His extensive bibliography is available online via the UCSF website [9] .
INTRODUCTION
Lung parenchymal disease is one of the most frequent manifestations in patients with sarcoidosis, and is noted in about half on presentation [1] and in more than half during the course of the disease [2] . Although restrictive impairment in pulmonary function occurs in a significant proportion of patients with lung parenchymal sarcoidosis, the underlying pathophysiology of the condition remains to be elucidated. Pathological studies indicate that factors mediating extracellular matrix (ECM) proteins turnover are likely to be involved in the development of lung parenchymal disease in patients with sarcoidosis. Immunological abnormalities noted in patients with sarcoidosis include intraalveolar and interstitial accumulation of activated inflammatory cells [3] , especially cluster of designation (CD) 4 cells polarized to T helper (Th) 1 [4] . Taken together, inflammation and altered ECM proteins homeostasis are likely to play a vital role in pulmonary function impairment in patients with lung parenchymal sarcoidosis.
Therefore, the present study was conducted to analyze the association between pulmonary function and inflammation and representative mediators of ECM proteins turnover, i.e. matrix metalloproteinase (MMP) 9 and tissue inhibitor of metalloproteinase (TIMP) 1, in the lung in patients with sarcoidosis.
MATERIALS AND METHODS

Subjects
Patients with sarcoidosis were consecutively recruited at Kurume University Hospital between 2000 and 2005. The diagnosis of sarcoidosis was based on clinical and pathological criteria [3] , and recruited patients were categorized based on chest radiographic findings as follows; stage 0, normal chest radiograph; stage 1, bilateral hilar lymphadenopathy (BHL); stage 2, BHL plus pulmonary infiltrations; stage 3, pulmonary infiltrations only; stage 4, pulmonary fibrosis. Patients underwent arterial blood gas determination under room air and lung function tests including spirometry [5] and diffusing capacity for carbon monoxide (DLco) [6] . Since vital capacity (VC) and DLco were frequently affected in pulmonary sarcoidosis [7] , these indices, expressed as percentages of reference values [8] , were considered to represent lung function impairment. The DLco adjustments for alveolar volume (VA) have been applied in the evaluations of carbon monoxide uptake properties and alveolar gas volumes in lung diseases. However, the adjustment has not been validated in lung diseases where lung pathology has reduced carbon monoxide uptake properties, and the ratio of pathological reductions in DLco and VA may be quite variable and of unclear physiological or clinical significance in many disease states [9] . Thus, the diffusing capacity was not adjusted for VA in the present study.
The study protocol was reviewed and approved by the ethics committee of Kurume University, and written informed consent was obtained from each participant in the study.
Bronchoalveolar lavage
Bronchoalveolar lavage was performed using fiberoptic bronchoscopy (BF240, Olympus, Tokyo) under local anesthesia with lidocaine following premedication with intramuscular atropine and hydroxyzine as a sedative. The bronchoscope was wedged in the right middle lobar bronchus and three 50 ml aliquots of sterile 0.9% saline were gently instilled and recovered by suction. The recovered fluid was collected and stored on ice and processed within 1 hr after retrieval. Recovered fluid was strained through a layer of sterile gauze and centrifuged at 400 g for 10 min at 4°C. Supernatant was stored at -70°C until used.
Differential cell count
Cell pellets were washed twice with phosphate buffered saline (PBS) (Gibco, NY, USA), resuspended in PBS supplemented with 10% heat-inactivated fetal calf serum. Total cell count was determined with a hemocytometer and viability (median=96%) was assessed by trypan blue exclusion. Cytocentrifugation (Cytospin, Shandon, UK) was performed using part of the cell suspension stained with May-Grünwald-Giemsa, and differential cell counts were determined by counting more than 200 cells. Another part of the cell suspension was incubated with phycoerythrin-labeled anti-CD4 antibody (Becton Dickinson, Mountain View, CA, USA), and fluorescein isothiocyanate-labeled anti-CD8 antibody (Becton Dickinson, Mountain View, CA, USA) for 20 min, washed twice, and resuspended for flow cytometry. The stained cells were analyzed on a flow cytometer (Becton Dickinson, Mountain View, CA, USA). Lymphocytes were gated on forward and side scatter, and the percentages of positively stained cells were scored to determine the number of CD4 and CD8 cells.
Measurement of MMP-9 specific activity
The MMP-9 specific activity was quantified using a calorimetric assay with a modified detection proenzyme, which is activated by active MMP-9 (Amersham Pharmacia Biotech, Piscataway, NJ, USA). The proenzyme is activated by cleavage of an amino acid sequence recognized specifically by active MMP-9 and, in turn, digests a chromogenic peptide substrate. The system detects a minimum of 0.125 ng/ml MMP-9 and does not crossreact with MMP-1, MMP-2, MMP-3, MMP-8, TIMP-1, or TIMP-2.
Determination of TIMP-1 concentrations
The concentrations of TIMP-1 were determined using a commercially available EIA based assay system (Fuji Chemical Industries, Takaoka, Japan). Assays were performed using the protocols recommended by the manufacturer. The sensitivity of the assay was 1.25 ng/ml. The assay does not crossreact with TIMP-2.
Statistical analysis
Statistical analysis was performed using SPSS 13.0J for Windows software (SPSS Inc., Chicago, Il-linois). The Mann-Whitney U test or chi-square test was used to compare the two groups. Spearman's rank correlation analysis was used to assess the correlation.
A p value of <0.05 was considered statistically significant.
RESULTS
There were 48 patients with sarcoidosis (25 patients with stage 1 disease and 23 with stage 2, 16 males, mean age: 47). There were no patients with stage 3 or 4 disease in this recruitment period. There were no significant differences in age, gender, smoking status, extrapulmonary manifestations, and blood gases (PaO 2 and PaCO 2 ) between the patients with stage 1 sarcoidosis and those with stage 2 disease. Pulmonary function analysis revealed that %VC and %DLco were significantly reduced in patients with stage 2 disease in comparison with those with stage 1 disease.
There was no difference in the fluid recovery rate of bronchoalveolar lavage (BAL) between the two groups of the subjects. The numbers of total and CD8 cells, and the TIMP-1 concentration in the BAL fluid were significantly higher in patients with stage 2 sarcoidosis than in those with stage 1 disease. Other BAL indices, i.e. percentage of lymphocytes, the number of lymphocytes and CD4 cells, MMP-9 activity and MMP-9/TIMP-1 ratio) showed a tendency to be higher in patients with stage 2 disease ( Table 2) .
There were significant associations between %VC and the number of total cells, lymphocytes, macrophages, CD4 cells, CD8 cells and TIMP-1 concentration in the BAL fluid. PaO 2 showed a significant negative correlation with the number of CD4 cells (Table 3) .
DISCUSSION
The results of the present study revealed that inflammation and TIMP-1 expression are enhanced in the lungs of patients with lung parenchymal disease, and are associated with reduced pulmonary function in patients with sarcoidosis. Henry et al. [10] conducted a similar study and found that TIMP-1 levels were highest in patients with stage 3 disease, where lung fibrosis is pronounced, followed by those with stage 2 and 1 disease. Furthermore, the MMP-9/TIMP-1 ratio Although the mechanism for the enhanced expression of TIMP-1 is obscure, inflammation in the lower airways seems to be important. A pathological study on sarcoid granuloma has suggested that multi-nucleated giant cells are the source of MMP-9 and TIMP-1 [11] . Macrophages, which were also increased in patients with parenchymal sarcoidosis in the present study, could be another source of TIMP-1 production in the lower airways [12] . On the other hand, CD4 lymphocytes have been shown as dominant sources for TIMP-1 production in vitro [13] . TIMP-1 expression by lung lymphocytes in vivo has been demonstrated in the pathological investigation of interstitial pneumonias [14] , supporting lymphocytes as one of the sources for TIMP-1 production in the lower airways.
The results of the present study showed a significant correlation between %VC and the number of inflammatory cells in the BAL fluid. Similar findings were reported by Schoenfeld et al. [15] , who showed that the number of T lymphocytes was significantly correlated with hypoxia during exercise and %VC in patients with sarcoidosis. Another study has documented a significant correlation between the number of activated lymphocytes and the diffusing capacity [16] . On the other hand, Fireman et al. [17] have shown that TIMP-1 and MMP-9 levels in the BAL fluid were negatively correlated with the diffusion capacity in patients with granulomatous lung diseases. Taken together, enhanced inflammation and associated alterations in the turnover of ECM proteins in the lower airways are likely to mediate functional impairment in lung parenchymal sarcoidosis.
There is a possibility of bias in the present study because of the limited number of patients during the recruitment period. This may be a reason for the inconsistency of the present findings with those in some previous reports. For instance, Fireman et al. [17] have shown an enhanced expression of MMP-9, but not TIMP-1, in the induced sputum of patients with sarcoidosis, although both parameters were significantly correlated with diffusion capacity. A second limitation of the present study is that it is possible that smoking in a part of the subjects may have influenced the results, since smoking has been documented to affect BAL findings in patients with sarcoidosis [18] . Third, the present study did not clarify whether or not elevated TIMP-1 is directly connected with the inflammation. It is plausible that inflammation induces components other than inflammatory cells, such as fibroblasts, to produce TIMP-1. Despite these limitations, the present study suggested a link between impaired pulmonary function and inflammation in the lower airways in patients with lung parenchymal sarcoidosis. More detailed insight into this link would lead to a better understanding of the pathophysiology of lung parenchymal sarcoidosis.
In conclusion, the present study suggested an association between immunological alterations in the lower airways and impaired pulmonary function in patients with lung parenchymal disease.
INTRODUCTION
Surgical treatment for low rectal cancer is shifting from resection with colostomy to sphincter saving operation without colostomy because the latter procedure does not affect postoperative local recurrence adversely compared with abdominoperineal resection (APR) [1] and also because dyschezia is not severe postoperatively [2] . Since Schiessel et al. [2] reported intersphincteric resection (ISR), with excision of the internal anal sphincter and preservation of the anus, for low rectal cancer close to the anus, oncologic and functional studies of this surgical technique have been performed [3] [4] [5] [6] . Recently, a surgical technique Kurume Medical Journal, 55, 7-11, 2008 Original Contribution Summary: This study was conducted to compare and evaluate the extent of anal sphincteric resection and the degree of anal dysfunction in sphincter saving operations for lower rectal cancer using experimental porcine models. Each 10 Clawn miniature pigs underwent transanal intersphincteric resection (ISR), ISR with partial (onequarter) external sphincteric resection (ESR-25%), and ISR with partial (one-half) external sphincteric resection (ESR-50%). An anorectal physiological study was performed before, one month, and three months after surgery in these three groups. The anal maximum resting pressure (AMRP) decreased from 45. 2 O compared with other two groups. The ratio of the potential difference on electromyographic (EMG) was 0.19 in the ESR-50% group, and this value was significantly lower than 0.8 in the ISR and ESR-25% groups, one month after surgery. Three months after surgery, the potential ratio of EMG was increased almost to the preoperative level both in the ISR and ESR-25% groups, but the ratio of the potential difference in the ESR-50% group with redness, sore and soiling around anus was 0.19 and significantly lower compared with other groups. The results of this study indicate that porcine models with additional resection of less than one quarter of the external anal sphincter have little anal dysfunction. A human clinical trial is needed to determine the ESR for very low rectal cancer.
involving partial resection of the external anal sphincter also has been reported [7] .
However, the evaluation results on the relation between extent of anal sphincter resection and the degree of anal dysfunction differ from one researcher to another. The aim of this study is to compare and evaluate the extent of internal and external sphincteric resection and the degree of anal dysfunction using experimental porcine model.
MATERIALS AND METHODS
Preparation of ISR and ESR models
Three-month-old Clawn miniature pigs weighing 25 kg were immobilized with 25 mg/kg ketamine hydrochloride (Ketalar) and generally anesthetized by intravenous injection of 25 mg/kg pentobarbital sodium (Nembutal). The animals were divided into three groups. In the complete intersphincteric resection group (ISR group) (Fig. 1a) , about 3 cm of the anal canal was excised through a circumferential incision into the intersphincter transanally from the intersphincteric groove between the internal and external anal sphincters, with subsequent transanal anorectal anastomosis. A second group underwent resection of the left anterior quarter of the superficial and deep external sphincters, with complete ISR, and served as 25% external sphincteric resection group (ESR-25% group). The third group underwent resection of one half of the superficial and deep external sphincters, with complete ISR, served as the 50% external sphincteric resection group (ESR-50% group) (Fig. 1b) .
Anorectal motor functional study
According to St. Mark's technique [8, 9] , the rectal pressure (RP), anal high pressure zone (AHPZ) and anal maximum resting pressure (AMRP) were measured under general anesthesia preserving spontaneous breathing with a polygraph system LEG-1000 (NIHON KOHDEN CO, Tokyo, Japan). To measure the anal maximum squeezing pressure (AMSP) and electromyographic (EMG) activity of the external anal sphincter, electrical stimuli were given transanally using Stimulator/Isolator. A concentric needle was inserted to the external anal sphincter with a depth of approximately 1 cm, and the EMG waveform was recorded using Neuropack micro MEB-9100 evoked potential/EMG measuring system (NIHON KOHDEN CO, Tokyo, Japan). The finger, containing the stimulating electrode in the tip, was introduced until estab- lishing contact with the ischial spine, while the recording electrode, in the base of the finger remained in contact with the sphincter. A stimulus intensity of 5-12 mA was used for the test. The optimal stimulation potential was applied to induce contractions (Fig. 2) . Measured data were evaluated by comparing the optimal stimulation potential one and three months after surgery to the preoperative level.
Incontinence score
Pigs have the habit of defecating in one area of the cage, but animals with anal damage show an abnormal behavior of defecating in several areas. Therefore, incontinence score was evaluated by scoring the areas of defecation as an objective symptom and soiling and perineal dermatitis from 0 to 3 ( Table 1 ). All pigs used for this investigation was treated in accordance with the National Institutes of Health's Guide for the Care and Use of Laboratory Animals.
Statistical analysis
Data were given as mean (standard deviation). Differences between groups were tested using the un- (Fig. 3) .
The ratio of the potential difference on EMG was 0.19 in the ESR-50% group, and this value was significantly lower than 0.8 in the ISR and ESR-25% groups, one month after surgery. Three months after surgery, the potential ratio of EMG was increased almost to the preoperative level both in the ISR and ESR-25% groups, but the ratio of the potential difference in the ESR-50% group was 0.19 and significantly lower compared with other groups (Fig. 4) .
In incontinence score three months after surgery, the ISR and ESR-25% groups had no abnormalities in objective findings of the anus, but the ESR-50% group showed redness, sore and soiling around the anus, and had significantly poorer incontinence score (Fig. 5 ). 
DISSCUSSION
Parks [10] , retrospectively studied the patients with APR and reported that, owing to mechanical anastomosis and transanal anastomosis for lower rectum, a sphincter saving operation was oncologically possible in 20% of patients. Since Schiessel et al. [2] , reported ISR, which consists of resection of the internal anal sphincter and preservation of the anus, for low rectal cancer close to the anus, oncologic and functional studies of this surgical procedure have been performed [3] [4] [5] [6] 11] .
Some authors recommended ISR only for early staged tumors [12] , whereas others included more advanced disease by use of neoadjuvant treatment [6, 13, 14] . Oncologic results showed local recurrence rates of 0 to 13% [2, 6, 13, [15] [16] [17] [18] . Contraindications are infiltration of the external anal sphincter and fixed tumors (T4), although ISR has been proposed in very selected cases with fixation on levator ani muscles [19] .
There was no difference in stool frequency, fragmentation, urgency, dyschezia or alimentary restriction between patients with ISR and those with conventional coloanal anastomosis for very low rectal cancer [11] .
Clinical studies demonstrated that the AMRP decreased by 38% after total ISR [2, 4] . The AMRP decreased similarly by 34% in the present study using experimental models. If partial resection of the external anal sphincter is possible, ISR can be oncologically indicated for more patients. We therefore planned this experimental study to investigate the postoperative anal dysfunction after partial resection of the external anal sphincter.
Pigs have the habit of defecating in one area of the cage, but animals with anal damage show an abnormal behavior of defecating in several areas. Animals in the ISR and ESR-25% groups defecated normally in one area, but those in the ESR-50% group defecated in several areas and had severe anal dysfunction with persistant soiling and soreness around the anus. The degree of anal dysfunction after ISR with resection of one quarter of the superficial external sphincter is similar to that of the postoperative dysfunction after ISR.
The data on anal function in porcine subjects receiving ISR with 25% ESR were similar to those in animal models receiving ISR. As anal function as well as the remaining colon function and fecal quality are involved in the postoperative dyschezia, the results of this experimental study may not be immediate clinical implications, but our findings suggested a possibility of partially resecting the external anal sphincter in respect of preserving anal function.
CONCLUSION
Our study suggested that subjects with one quarter or less of the external sphincter resected have little anal dysfunction. A human clinical trial will be needed to determine the usefulness of ESR in very low rectal cancer. 
INTRODUCTION
Calcium oxalate (CaOx) is a major constituent of calcium-containing stones in the kidney. However, the mechanism underlying the formation of CaOx stones remains unclear. Recent studies indicate that heparan sulfate (HS) is a major constituent of matrix glycosaminoglycans (GAGs) in CaOx stones and is a potent inhibitor of CaOx crystallization [1] [2] [3] . In general, GAGs are present in tissues as a proteoglycan. Free GAGs are metabolic turnover products of tissue proteoglycan, and appear in urine by glomerular filtration. In our previous reports we suggest that the increased expression of heparan sulfate proteoglycan Kurume Medical Journal, 55, 19-28, 2008 Original Contribution Summary: We have previously reported that heparan sulfate (HS) / heparan sulfate proteoglycan (HSPG, syndecan-1) expression significantly increased in the rat kidney during calcium oxalate (CaOx) nephrolithiasis. Although the exact mechanism of the increased syndecan expression still remains unclear, HS/syndecan is thought to have some important roles in CaOx crystal formation. The present study examined the role of HS during oxalate exposure by using a newly developed cell line (KIC-synd-1) that expresses human heparan sulfate proteoglycan (syndecan-1). Quantitative competitive (QC)-RT-PCR was used to examine change of syndecan-1 mRNA expression in KIC-synd-1 cells. Production of syndecan-1 core protein and glycosaminoglycans (GAGs) were also confirmed by Western blot, immunohistochemistry and HPLC, respectively. Wild type Mardin-Darby canine kidney (MDCK) cells were also examined in the same manner. The stable expression of syndecan-1 gene and production of both core protein and HS chains were confirmed in the newly developed KIC-synd-1 cell line. Increased syndecan-1 mRNA expression and production of core proteins were confirmed in KIC-synd-1 cells during oxalate exposure. MTT assay revealed that the cell viability decreased significantly in the MDCK cells after 1 mM oxalate exposure (p<0.05). On the other hand, there was no significant difference in the oxalate exposed KIC-synd-1 cells. However, the cell viability in KIC-synd-1 cells pretreated with heparitinase digestion decreased significantly before oxalate exposure (p<0.05). The present data suggests that both exogenous and endogenous HS exerts protective effect against oxalate-induced cell injuries. Previous studies in our laboratory have indicated that hyperoxaluria and deposition of CaOx crystals resulted in renal tubular cellular injury inducing the synthesis of HSPG to protect and repair the damaged epithelial cell surface. The present data offers strong support for this hypothesis. Finally, HS could be potent inhibitor of CaOx nephrolithiasis and the absence of this substance on the tubular surface may increase the risk of CaOx crystal formation and retention.
(HSPG) mRNA in rat kidney may correlate with CaOx crystal formation and deposition in the renal tubules [4, 5] . Oxalate, which is an end product and secreted in urine, can induce renal cell injury [6] [7] [8] .
On the other hand, several researchers have reported that heparin or HS inhibit calcium oxalate crystal aggregation, as well as crystal adhesion on the renal epithelial cells via the formation of a charge barrier [1] [2] [3] . Previously, we reported that HSPG (syndecan) mRNA significantly increased in the rat kidney during CaOx nephrolithiasis [4] . However, exact mechanism of increased expression of HSPG remains unclear. Various types of cultured epithelial cell lines have been used for experiments on kidney stone research. Mardin-Darby canine kidney (MDCK) cells also have been used commonly. Recently, several investigators have reported that presence of GAGs, such as HS and chondroitin sulfate (ChS) prevent crystal attachment to the tubular epithelial surface [3, 9, 10] . Unfortunately, previous reports failed to confirm the exact role of cell surface HS, because the wild type MDCK cells do not express any type of cell surface heparan sulfate proteoglycan (HSPG, syndecan) [11] . Recently, we established novel MDCK cell lines (KIC-synd-1) that expressed the human syndecan-1 gene, and we confirmed that cell surface HS inhibited the COM crystal cell attachment [12] . In the present study, we examined the change of heparan sulfate proteoglycan (syndecan-1) expression on the KIC-synd-1 cells during oxalate exposure.
MATERIALS AND METHODS
Cell cultures
MDCK cells (ATCC CCL 34) were obtained from the Laboratory Products Division of Dainippon Pharmaceutical Co. (Osaka, Japan) and sub-cultured in minimum essential medium (MEM; Gibco BRL, Life Technologies, Inc, Gaitherburg, MD) containing 10% fetal calf serum (FCS; Gibco BRL) and 1% antibiotics (penicillin and streptomycin) / anti-micotic solution (Gibco BRL) at 37°C in a 5% CO 2 and 95% air atmosphere. Newly established MDCK transfectant that expressed human-syndecan-1 (KIC-synd-1) were grown in similar growth media containing neomycin (G418, 20 μg/ml). This cell line was transformed with human syndecan-1 cDNA derived from the human prostate cancer cell line (LNCaP; ATCC CRL 1740, Dainippon Pharmaceutical Co., Osaka, Japan) [12] . KIC-synd-1 cells that we established from MDCK transfectant has already been recognized at our ethical committee.
Reverse Transcription (RT)-PCR
To evaluate the expression of human-syndecan-1 mRNA in both MDCK cells and KIC-synd-1 cells, the following experiments were performed. In brief, 1×10 6 cells were harvested and their poly-(A+) (20 μM) . After 3 min denaturation step, PCR consisted of 35 cycles, where each cycle consisted of 45 sec of denaturation at 94°C, 60 sec of annealing at 60°C, and 90 sec of extension at 72°C. The primer sequences for syndecan-1 were as follows: sense primer, 5'-ATGAG-GCGCGCGGCGCTCTGG-3' specific for human syndecan-1 (206-226); antisense primer: 5'-TGCAG-GGGTTGAGGTCTCATG-3' (689-709) [13] . To control for the presence of different amounts of cDNA in different mRNA preparations, human cyclophilin mRNA was amplified from each cDNA. Primer sequences for cyclophilin were as follows: sense primer, 5'-TTTATGTGTCAGGGTGGTGACTTCA-3', corresponding to nucleotides 192 to 216, antisense primer, 5'-TATTCATGCCTTTCACTTTGC-3', corresponding to nucleotides 403 to 426 [14] .
Application of oxalate containing solutions
To evaluate the effect of oxalate on the cultured renal epithelial cells, we added the either 0.5 mM or 1 mM sodium oxalate in calcium nominally free solution which composition is the same with NT solution without calcium chloride (pH 7.4). Each test solution was applied to a 25 cm 2 culture dish (controlled to a total volume of 5 ml) and incubated at 37°C in the CO 2 incubator for 1 hr. In each experiment, a minimum of 5 replications was performed for each treatment.
Quantitative-competitive RT-PCR
QC-RT-PCR was performed using an internal competitive template, as described elsewhere [15] . In brief, this QC-PCR is based on the assumption that the cDNA template and the competitive template compete equally for the primers and that amplification is internal control, a 318 bp fragment of the syndecan-1 gene flanked by sequences homologous for the 5' and 3' ends and containing the gene specific probe sites was synthesized. To accomplish this, a PCR using the 5'-primer plus a modification of the 3'-primer were used. The modified 3'-primer as follows: 5'-TGC AGG GGT TGA GGT CTC ATG GAC TAC AGC CTC TCC CTC CTT-3' corresponding to nucleotides 689-709 and 503-523 of human syndecan-1 mRNA consists of two portions: a 5'-end which annealed to the normal binding site of the 3'-end of the syndecan-1 gene leaving the 3'-end of the primer un-annealed, plus a 3'-end which annealed at an internal site leaving the primer un-annealed. The PCR using this primer pair preferentially amplified the shorter 318 bp segment and synthesized the 3'-end primer site resulting in a 339 bp product. This PCR fragment was size-fractionated by electrophoresis through 1.3% agarose gel, the 339 bp band extracted using the QIAquick DNA extraction protocol (Qiagen Inc.), and ligated into the TA cloning vector, PCR 2.1 plasmids were selected following transformation of and growth in INVαF competent cells. Positive colonies were confirmed by identification and sequencing of a proper insert fragment following digestion with EcoRI. The plasmid DNA was purified by alkaline lysis and polyethylene glycol (PEG) precipitation, then quantified. QC-PCR was performed using 1 μl of a dilution (from 10 1 -10 9 copies) of the synthetic internal competitive DNA template. PCR products were resolved by electrophoresis through 1.3% agarose gel containing ethidium bromide, and then visualized in UV light. The gels were scanned and intensity of each PCR fragment was measured using image analyzer (Gel Doc 1000, Bio Rad, Hercules, CA). Band intensities were normalized for differences in molecular weights. We also sequenced the PCR products and compared them with those of cDNA clone.
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and Western blotting of culture medium
Culture supernatant (10 ml) was collected and concentrated to a volume of 500 μl using a centricon 10 centrifuge tube assembly (Amicon, Inc, Beverly, MA). The GAG chains were digested by 0.01 U/ml heparitinase and 0.2 U/ml chondroitinase ABC protease free (Seikagaku Kogyo, Tokyo, Japan) for 1 hr at 37°C. For each supernatant, 5 μl were applied through 10-20% gradient gels using the Laemmli buffer system and a Bio Rad Mini-Protean II apparatus (Bio Rad Laboratories, Hercules, CA). Proteins were visualized by staining the gels with CBB-250R. Following SDS-PAGE, unstained gels were transferred (100 V for 2 hrs) to BioBlot nitrocellulose membranes (Coster Scientific Co., Cambridge, MA) by using a Mini Transblot apparatus (Bio Rad Laboratories). The membranes were blocked with bovine serum albumin (1%) in TBST (6.38 mM Tris-HCl, 25 mM NaCl, 0.05% Tween 20 [pH 8.0]). Membranes were treated for 16 hrs with mouse anti-human syndecan-1 monoclonal antibody (clone MCA681; Serotec Ltd, Oxford, U.K.) diluted 1: 500 in 1% BSA-TBST. Membranes were then treated for 2 hrs with peroxidase-conjugated IgG (Jackson ImmnoResearch, Pennsylvania, U.S.A.) for 30 min. Bound syndecan-1 was detected by ECL detection system (NEN Life Science Products, Boston, MA) and autoradiographed on rx FILM (Polaroid).
Analysis of syndecan-1 production by immunohistochemistry
The localization of syndecan-1 on KIC-synd-1 cells and on wild type MDCK cells were confirmed by immunohistochemistry with mouse anti human syndecan-1 core protein monoclonal antibody (clone MCA681). In brief, cells were grown by confluent in the 35 mm φ glass bottom dish. Cells were rinsed with PBS twice and then fixed with 10% formalin for 40 min at room temperature. Formalin was removed and cells were rinsed with PBS twice. Add 2 ml of blocking buffer and incubate at room temperature. The first antibody (1:200 dilution) was added and incubated at room temperature for 30 min. The cells were rinsed with PBS and biotinylated second antibody was added and incubated for 30 min. After rinsed the cells with PBS and ABC buffer was added and incubated for 30 min. Immunohistochemical reaction was detected with DAB stain kit (Dako).
In situ hybridization
To evaluate the localization of syndecan-1 gene, in situ hybridization was performed. In brief, the syndecan-1 antisense oligo-DNA using thymine-thymine (T-T) dimerized DNA as a haptenic probe was selected complimentary to the mRNA sequence coding for amino acids of the human syndecan-1 core protein and the syndecan-1 sense oligo-DNA corresponded to the mRNA sequence (Hishikawa Y et al., Molecular Histochemical Techniques, Koji T. Ed. Springer-Verlag Tokyo). These two oligo-DNAs were added with two and three repeats of adenine-thymine-thymine (ATT) at the 5' and 3' ends for the T-T dimmers respectively. The oligo-DNAs were haptenized by UV (10,000 Jm -2 ) irradiation [16] . The oligo-DNA probe sequenc-es of human syndecan-1 for in situ hybridization were as follows: sense: 5'-TTATTACGACCCAGGGAGACCACACAGCTC-CCGACCACTCATCAGGCCTCAATTATTATT-3' (613-658, GenBank accession # BC008765) anti-sense: 5'-TTATTATGAGGCCTGATGAGTGGTCG-GGAGCTGTGTGGTCTCCCTGGGTCGATTAT-TATT-3' (658-613, GenBank accession # BC008765) MDCK cells and KIC-synd-1 cells, both subconfluent, were cultured on 4 well glass slides (Lab-Tek II chamber; Nalge Nunc, Naperville, IL) in a water-jacketed incubator according to the standard procedures. These cells were treated with 0.2 N hydrochloric acid (RT, 20 min) and digested with 2 μg/ml of proteinase K (37°C, 15 min). After post-fixation with 4% paraformaldehyde in PBS (5 min), the cells were immersed in 2 mg/ml glycine in PBS (15 min) twice and kept in 40% de-ionized formamide in 4 X SCC until used for hybridization. Hybridization was carried out at 42°C for overnight with 2 μg/ml T-T labeled oligo-DNA probes dissolved in the hybridization medium. After repeated washings, the signals were detected by enzyme immunohistochemistry as described above, without any counterstaining. To confirm the specificity of syndecan-1 mRNA signals, we conducted various types of control experiments concurrently with the test experiments. First, the sense probe was used as a negative control in every run. The cells were used to evaluate the level of hybridizable RNAs for 28S rRNA probe as a positive control in every case [17] . Furthermore, these cells were hybridized with T-T complementary oligo-DNA for 28S in the presence of an excess amount of 50-fold non-haptenized complementary oligo-DNA for 28S rRNA to provide definitive evidence for the sequence specificity.
Analysis of GAGs chain by high performance liquid chromatography (HPLC)
To evaluate the difference of GAGs composition between KIC-synd-1 cells and wild type MDCK cells, we performed HPLC. Both types of cells (1.0×10 6 cells) were seed on 25 cm 2 Falcon Flasks and grown by confluent. The cells were rinsed twice by PBS solution, then the cells were treated with 0.05 units of heparitinase I and II (from Flavobacterim heparinum, Seikagau Kogyo, Tokyo, Japan) in 1 ml of 10 mM calcium acetate buffer (pH 7.0) at 37°C for 2 hrs. After each digestion, collect the supernatant and four volumes of ethanol (99.5%) were added to each reaction and mixture allowed to stand overnight at 4°C. Subsequently, these mixtures were centrifuged at 3,000 rpm for 20 min to remove any residual proteins. The supernatant was then dried under nitrogen gas and the residue dissolved in 100 μl of mobile phase solution (0.05-2.3 M LiCl buffer). The HPLC system consisted of a Waters chromatography Model 626bLC system (Waters Co, Milford, MA) fitted with a Dionex CarboPac PA1column (φ 4×250 mm). Using a sample of 100 μl, chromatography was carried out at 40°C at a flow rate of 1.0 ml/min. Each component was detected at 230 nm with a UV detector (Waters 486 Tunable absorbance detector) and the elution response was monitored by an 805 data station computer system (Waters Ltd.) The concentration of HS was estimated from a calibration curve using by 805 data station computer system.
Measurement of cell viability
To assess cell viability under the presence or absence of oxalate, an MTT assay was performed [18] . In brief, both MDCK cells (4×10 3 cells/well) and KIC-synd-1 cells were seeded on a 96-well-plate (Falcon) and cultured for 24 hrs, and then used in the following experiment. Cells were incubated in 100 μl of Ca 2+ free solution with or without NaOx (1 mM) for 30 min and one hr. For each plate, absorbance was monitored using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) cell growth assay kits (Chemicon, Temecula, CA, USA), according to the manufacturer's instructions. The number of viable cells was estimated by measuring the absorbance of each well with Easy Reader EAR 400 (SLT Lab Instruments, Salzburg, Austria). The rates of viable cells were obtained as the ratio of experimental absorbance (viable cell number in the experimental wells) to control absorbance (viable cell number in the control wells).
Statistical analysis
Data are expressed as mean±S.E.. Differences between data sets were analyzed by either the unpaired t or Mann-Whitney tests. A P<0.05 was considered to be statistically significant.
RESULTS
Expression of syndecan-1 in MDCK cells
As shown in Fig. 1 , KIC-synd-1 cells and LNCaP cells show high expression of transfected human syndecan-1 gene, which appears as a band at 504 bp. In contrast, however, wild type MDCK cells do not ex-press syndecan-1 gene. The PCR bands for cyclophilin (Fig. 1, bottom panel) showed similar band intensities for the different cDNA preparations, indicating that similar amounts of cDNA were available. Figure  2 shows Western blot analysis in each cell lines. Both KIC-synd-1cells and LNCaP cells expressed syndecan-1 core protein (Fig. 2) . However, wild type MDCK cells do not produce syndecan-1 core protein (Fig. 2) . The localization of syndecan-1 on KIC-synd-1 cells and on wild type MDCK cells were confirmed by immunohistochemistry with anti-human syndecan-1 core protein monoclonal antibody. Syndecan-1 was significantly stained on basolateral surface and cytosol in KIC-synd-1 cells (Fig. 3C) . However, both wild type MDCK cells and negative control (without antibody) did not show any stain against syndecan-1 monoclonal antibody ( Figs 3A, B, D) .
Localization of syndecan-1 mRNA
To examine the localization of syndecan-1 mRNAs in both MDCK and KIC-synd-1 cells, we performed in situ hybridization. The antisense probe for syndecan-1 mRNA was confirmed after staining KICsynd-1cells (Fig. 4C ). Yet, the antisense probe for syndecan-1 mRNA gave negative results after MDCK cells (Fig. 4A) were stained. As a negative control, when cells were hybridized with T-T dimerized syndecan-1 sense probe, no signal was observed (Figs 4B, D).
Increased production of HS in KIC-synd-1 cells
To assess the level of cell surface HS concentration in both MDCK and KIC-synd-1 cell lines, HPLC was performed. Figure 5 shows the total amount of cell surface HS in both cell lines. Interestingly, the concentration of total HS was significantly higher in the KIC-synd-1 cells than that of MDCK cells (p<0.05).
Increased expression of syndecan-1mRNA in the KICsynd-1 cells following exposure to oxalate
A level of syndecan-1 mRNA expression in KICsynd-1 cells prior to and following exposure to oxalate was determined by QC-RT-PCR (Fig. 6) . Exposure of the KIC-synd-1 cells to oxalate resulted in nearly 20 times increase in the expression of syndecan-1 mRNA (Fig. 6A) . Figure 6B shows the relative gene expression of syndecan-1 in each group. The expression of syndecan-1 gene was significantly increased in the oxalate-exposed cells (p<0.01).
Increased production of syndecan-1 core proteins in KIC-synd-1 cells following oxalate exposure
Culture medium collected from KIC-synd-1 cell Figure 6 shows the relative expression level of syndecan-1 mRNA in each group. Levels of syndecan-1 mRNA expression in KIC-synd-1 cells prior to and following exposure to oxalate was determined by QC-RT-PCR (Fig. 6A, top panel) . Exposure of the KIC-synd-1 cells to oxalate resulted in nearly 20 times increase in the expression of syndecan-1 mRNA (Fig. 6A, bottom panel) . Figure 6B shows the relative gene expression of syndecan-1 in each group. The expression of syndecan-1 gene was significantly increased in the oxalate-exposed cells (*p<0.05, **p<0.01). cultures that were either untreated or treated with oxalate were concentrated 10-fold, and then subjected to SDS-PAGE. Each protein gel was transblotted onto PVDF membranes, the membranes treated with mouse anti-human syndecan-1 monoclonal antibody (MCA681) as described above. Figure 7 shows increased production of syndecan-1 core protein after oxalate exposure. Syndecan-1 core protein slightly increased just after termination of oxalate exposure. Moreover, the production of core protein tended to increase further 3 hrs incubation without oxalate exposure.
MTT assay
To assess the viability of the cells after oxalate exposure, MTT assay was performed. The cell viability decreased significantly in the MDCK cells after 1 mM oxalate exposure (Fig. 8) . On the other hand, there was significantly difference in the oxalate exposed KICsynd-1 cells. However, cell viability decreased significantly in the heparitinase-treated cells before oxalate exposure (Fig. 8) .
DISCUSSION
In this report, we provide the first direct evidence that a high concentration of extracellular free oxalate can induce an increased production of cell surface HSPG syndecan-1. In the kidney, HS is the major acid glycosaminoglycans (GAGs) constituent of both the glomerular and tubular basement membranes (GBM and TBM) [19] . Basement membrane type HSPG in GBM, so called perlecan is important for maintaining the integrity of glomerular size and the charge barrier [20, 21] . A decrease in negatively charged molecules within the GBM is thought to be responsible for the albuminuria that arises under various nephropathic conditions [19] [20] [21] [22] . On the other hand, the function of other type of HSPG, such as syndecan [23, 24] , remains unclear in the kidney. In general, syndecan is localized on the cell surface of a wide variety of mammalian epithelial cells, where it is involved in maintaining epithelial morphology and stabilization [23, 24] .
In the previous reports indicated that GAGs play an important role in crystal-cell interactions [3, 9, 10] . Removal of GAGs from renal epithelial cell surfaces promotes crystal adhesion and the process is recovered by treatment with sulfated polysaccharides, such as heparin, HS and chondroitin sulfate [9, 10] . Pretreatment of CaOx crystals with sulfated GAGs prevents their adherence to LLC-PK1 and MDCK cells in cul- Fig. 8 . Figure 8 shows the change of cell viability either presence nor absence of oxalate in each cells. The cell viability decreased significantly in wild type MDCK cells after 1 mM oxalate exposure (P<0.05). On the other hand, there was no significantly difference in the oxalate exposed KIC-synd-1 cells. However, cell viability decreased significantly in the heparitinase-treated cells before oxalate exposure. (N=5 dishes each) Fig. 7 . Figure 7 shows that oxalate (1 mM) exposure for 1 hr increased production of syndecan-1 core protein (72 kDa). Syndecan-1 core protein slightly increased just after termination of oxalate exposure. ture [10] . Heparin also inhibits endocytosis of CaOx crystals on BSC-1 monkey kidney epithelial cells via an interaction with cells and not with crystals [25] . These observations support the hypothesis that cellsurface GAGs provide a protective barrier against crystals and oxalate ions. Recently, we have reported that oxalate induced the decline in cytosolic Ca 2+ levels in the renal epithelial cells [26] . Moreover, the findings of both transmission electron microscopy and MTT assay revealed higher concentration of oxalate might injure the cells within short duration. Although the exact mechanism of the oxalate-induced change of cytosolic Ca 2+ levels remains unclear, this phenomenon was strongly inhibit by presence of HS [26] . Ichimiya et al. [27] reported that decline of intracellular [Ca 2+ ] i level reduced H 2 O 2 -induced cytotoxicity in rat renal kidney epithelial cells (NRK cells). They concluded that increasing of intracellular Ca 2+ initiate cell death and Bcl-2 prevent oxidant-induced cell death by accelerate restoring Ca 2+ into the mitochondria [27] . Our previous study suggest that the decline in [Ca 2+ ] i is dramatically inhibited by the presence of either heparin or HS in a dose dependent manner [26] . Although the exact mechanism still remains unclear, these phenomena imply that cell surface HS prevent oxalate induced-cell injury.
Interactions between renal epithelial cells and CaOx crystals (or oxalate ions) no doubt play a crucial role in the formation of urinary stones [28, 29] . Renal epithelial cells respond to hyperoxaluria and the presence of CaOx crystals both in vivo [15, 30] and in vitro [31, 32] . It is well known that calcium-binding proteins as well as GAGs chelate calcium and coat the surfaces of calcium containing crystals, which are then either excreted as crystalluria particles or endocytosed by the epithelial cells. Crystals produced in such an environment have protein coats and are apparently less reactive with renal epithelial cells [29] . Our previous study implied that CaOx nephrolithic conditions might induce increased expression of HSPG in the tubular epithelial cells and thereby protect and repair the damaged epithelial surface [4, 5] . Moreover, Barsotti and colleagues reported on the effect of administered HS in rat remnant kidney model [33] . In their study, HStreated rat kidney showed a lower prevalence of glomerular sclerosis, mesangial proliferation, and much less evident tubulaointerstitial damage than controls. They concluded that HS might act as a renoprotective substance via anti-proliferate and anti-inflammatory effects [33] .
Oxalate, which is a common constituent of kidney stones, induces renal epithelial toxicity [6, 7, 34] . Moreover, a high concentration of both oxalate and COM crystals also induces expression of various genes in renal epithelial cells as well as nephrolithic rat kidneys [15, [35] [36] [37] [38] .
In this study, we explored the acute effect of oxalate on the expression of syndecan-1 in MDCK cells. Based on our data, the increased expression of syndecan-1 strongly correlated with oxalate induced cell injury. These facts mean the HS/HSPG have some important role to prevent CaOx nephrolithiasis. To extend present study, a prolonged period of lower concentration of oxalate exposure on the cells should be also explored to estimate an influence of chronic mild hyperoxalic condition. Further study is warranted to investigate these mechanisms.
INTRODUCTION
Transportation accidents on land, in the air, or at sea form an important class of technological disasters [1, 2] . Air disasters in particular can produce a greater number of victims at one time than other forms of transportation. Because air disasters often have a high mortality rate, there are few systemic studies on the psychosocial consequences of air disaster survival on passengers, in contrast to rescue workers [3] [4] [5] or community residents [6, 7] . One of the most systematic surveys of surviving passengers was conducted after the Kegworth air disaster, in which 47 people died. Gregg et al. [8] assessed 68 of the 79 survivors at a clinical interview within one year after the disaster. Twenty-seven survivors had posttraumatic stress disorder (PTSD) in the first year, and 9 of this group also met DSM-III-R criteria for major depression. Those who saw injured or dead people at the scene, sustained less severe injuries, or were under 35 years of age were significantly more likely to develop PTSD. Sloan [9] followed-up 30 survivors of a nonfatal airplane crash and found high levels of stress in the following months.
The Garuda Indonesia air disaster in Japan occurred in 1996. Three passengers died and 108 were injured. A mental health care service team was organized after the disaster in cooperation with mental health experts (i.e., psychiatrists, clinical psychologist, nurses, and social workers) of Fukuoka Prefecture and the Department of Psychiatry at Kurume University. We planned a prospective study of general health and psychological symptoms related to the disaster among the survivors. This study was carried out at six months (first examination) and one year (second examination) after the disaster. Members of the study team visited the homes or offices of survivors, and interviews were conducted in an outreach setting. This was the first psychological intervention study of the survivors of an air accident in Japan. Initially we assumed that psychological effects would decrease at one year after the disaster. However, there was no improvement in symptoms, such as vehicle phobias or mental health, at the time of the second examination. A retrospective follow-up study was conducted ten years after the disaster, consisting of a mail survey on general health and psychological symptoms that was almost identical to the one used in the first examina-tion, as well as an interview session to further elucidate psychological effects. In this article, we report the initial two-part prospective study as Study 1, and the retrospective follow-up as Study 2.
This study had two aims. One was to elucidate the psychological effects of the Garuda Indonesia on the survivors. The other was to consider the necessity of a long-term mental health care system for victims of transportation disasters.
The incident and the interventions
On 13 June 1996, Garuda Indonesia Airways Flight 865 (260 passengers, 15 crew members) failed to take off and crashed at the Fukuoka Airport in Japan. The entire fuselage of the plane went up in flames. Despite the great efforts of rescue teams, three passengers died and 108 were injured. All of the dead passengers were seated in the rear of the plane, on the right side. Most of the passengers lived in Fukuoka and were going on a trip to Bali Island with their colleagues from work. One survivor described the incident thus: "I felt frightened when the airplane started slipping on the runaway. Fire came from the floor, and I could not see through the clouds of smoke. I desperately tried to remove my seat belt, but it would not move. I thought it was the end. I wanted to cry out for help; but I don't know if I did. I don't remember anything after that." (author's translation) Fukuoka Prefecture's mental health team planned an outreach program and prospective mental health survey (Study 1) in September 1996, three months after the disaster. The first outreach and the first examinations were conducted by 50 experts, in pairs. Some survivors received continuous outreach service due to health problems (physical or mental) or on request. After the second examination, conducted one year after the disaster, a single session of group psychoeducation was provided at one company where more than ten survivors worked. After the second examination, survivors received only individual care or treatment until the follow-up study. Schedule of the studies was shown in Fig. 1 .
METHODS
Study 1
Study 1 was a prospective survey. Of the 87 survivors (all Japanese), excluding children under 11 years of age, living in Fukuoka Prefecture, study respondents comprised 84 at the first examination and 83 at the second. The response rate reached approximately 95%. Unfortunately, due to our own methodological errors, only 57 survivors responded to the self-rating questionnaire at the second examination. Table 1 summarizes the number of respondents.
Assessments were conducted in December 1996 for the first examination and in June 1997 for the second. Subjects were evaluated using the 28-item General Health Questionnaire (GHQ-28 [10] ; the cut-off score of the Japanese version is 6/7) and a self-rating questionnaire on psychological symptoms. The latter questionnaire consisted of 6 items (flying phobia, phobia of other vehicles, difficulty in concentrating, hypersensibility to noise or vibration, irritability and insomnia). Each item was rated in terms of its severity (rated on a 0-3 scale). We considered scores over 2 to confirm the existence of a symptom. 
Study 2
Study 2 was constructed as a retrospective followup survey 10 years after the disaster. The self-rating questionnaire and the interview by a psychiatrist or clinical psychologist were administered separately. Only 21 survivors (16 males, 5 females) responded to the self-rating questionnaire. The response rate of 24% was partially due to the fact that 22 survivors could not be contacted. We interviewed nine survivors among the respondents to the self-rating questionnaire, after obtaining written informed consent.
For Study 2, Questions on Useful Coping Behavior [11] were added to the GHQ-28 and self-questionnaire on psychological symptoms to assess the coping behaviors which survivors considered useful for their recovery. There were 6 categories in this questionnaire: 1) talking and gathering with others, 2) obtaining information on health problems from public organizations, 3) leisure activities, 4) work, 5) avoidance (including sleeping) and 6) humor. For each category, we asked survivors whether or not these behaviors had been useful for their recovery.
In interview sessions, we focused on 4 themes: 1) psychological symptoms, 2) duration of recovery, 3) useful coping behaviors and 4) views on post-disaster mental health services. The main purpose of the interview sessions was to obtain survivors' narratives after ten years.
Statistical analysis
Statistical analysis employed SPSS, version 14.0 for Windows. Fisher's exact tests were used for comparing the different groups and a Wilcoxon signedrank test were used for comparing GHQ-28 scores. The significance level was less 5%.
Ethical issues
This research received approval from the ethics review board at Kurume University. Written informed consent was obtained from all the respondents and confidentiality of ratings was assured. Respondents' anonymity is preserved. Authors followed the Code of Ethics of the World Medical Association (Declaration of Helsinki, 1984 and Declaration of Tokyo, 1975) .
RESULTS
Study 1
The mean GHQ-28 score was 5.7 (SD=6.1) at the first examination and 6.5 (SD=6.9) at the second examination. There was no significant difference between the results of the first and second examinations ( Table 2) . Results for subscales of GHQ-28, of which the anxiety/insomnia subscale was the highest, followed by somatic concerns, social dysfunction and depression, in that order, did not change throughout the examinations. The high-risk ratio (over the cut-off score) remained over 30% (33.7% at the first examination, 34.1% at the second examination).
To assess the characteristics of GHQ-28 for the high risk group, Fisher's exact tests were conducted. an acquaintance in the disaster were more often classified into the high risk group at the first examination (P=0.012). A similar pattern was observed at the second examination (Table 4 ; p=0.001). Other variables, such as sex, age, physical injury and seat location, were not significantly different.
Psychological symptoms reported by survivors are shown in Fig. 2 . At the first examination, flying phobia was reported by 89% of respondents, followed by hypersensibility (60.8%) and phobia of other vehicles (47.9%). At the second examination, although the ratio of flying phobia and phobia for other vehicles decreased, irritability and insomnia got worse. Hypersensibility showed some improvement but was still over 40% at the 2nd exam.
Study 2 (self-rating questionnaire)
The mean GHQ-28 score of 21 respondents was 6.6 (SD=5.9). The order of subscales in GHQ-28 did not differ from Study 1, with anxiety/insomnia the More than one-third of respondents complained of flying phobia or hypersensibility in the questionnaire on psychological symptoms, and one-fourth reported insomnia. No respondent in Study 2 reported phobias of other vehicles.
Results from Questions on Useful Coping Behaviors (multiple answers), showed that the most commonly reported coping behaviors were talking and gathering with others (76.2%), work (71.4%), avoidance (70%) leisure activities (63.2%), humor (55.0%), and obtaining information on health problems from public organizations (52.4%).
Study 2 interviews
As respondents included only nine survivors, we were unable to conduct a statistical analysis of the interview sessions. Instead, the interviews indicated overall points of view. Individual statements were omitted for the protection of privacy.
Most survivors stated that while they could board an airplane, flying phobias remained even after 10 years. Some reported that they felt great fear at takeoff; one survivor had made a habit of checking the exit when he/she entered a building because he/she felt anxious if there was no place to escape. None of the respondents reported use of professional mental health care services.
The majority of respondents said it had taken about 5 years to recover. They considered one or two years to be too short to achieve full recovery. In a free discussion on coping behavior, although there were few concrete answers, several respondents mentioned spiritual aspects of recovery, e.g., "I believe in the existence of God, so I will make the most of my opportunities". Another respondent replied, in reference to his/ her way of thinking, "I changed my mind to think positively".
Survivors were asked about the types of mental health services that are required for the victims of disasters. Most respondents preferred to receive outreach services at home instead of at their offices. They also agreed that local governments, not residents, should take the initiative in providing information on mental health.
DISCUSSION
Survivors of the Garuda Indonesia air disaster suffered significant losses in mental health for at least one year. Further, our study of these survivors indicates that psychological consequences may remain after 10 years. Our results in Study 1 were nearly the same as those of the Kegworth air disaster [8] , but provided a striking contrast to Sloan's result [9] , in which most passengers recovered in only a few months. However, the disaster reported by Sloan was a non-fatal accident, and all passengers belonged to the same college sport club. Thus, they were able to derive additional psychological support from their friends and teammates.
Although we must take into consideration that the response rate was relatively low in Study 2, the risk rate on the general health questionnaire was unexpectedly higher in Study 2 than in Study 1. A prospective, longitudinal epidemiologic study in a community sample of 2,548 adolescents and young adults (aged 14-24 years) showed that PTSD symptoms in 52% of cases remitted after 34-50 months [11] . If it is true that the psychological burdens of traumatic experiences gradually decrease in the natural course of recovery, some biases may have affected the results of Study 2. We must then identify these biases. One hypothesis is that respondents of Study 2 might have more severe psychopathology than non-respondents. The high risk ratio of Study 2 respondents was 52.4% at 6 months and 33.7% at 1 year after the accidents. Moreover, a review article by Gavrilovic et al. [12] considered that the most important factors associated with treatmentseeking behavior for mental health services appears to be a higher level of current psychopathology. Based on their findings, it is possible that those who had more severe mental health problems were more likely to have responded to our surveys in Study 2.
Our results showed the importance of research studies with a longitudinal view. Recently, ethical issues related to trauma research have become an issue for discussion, because the risks and benefits of participation in disaster-focused research are not fully understood [13] . For example, whether or not survivors are harmed when they participate in surveys is a point of controversy. If the risks of longitudinal studies are high, ethical considerations may preclude this type of research. Griffin et al. [14] examined participant reactions to different trauma assessment procedures for domestic violence, rape and physical assault and found that trauma survivors in fact viewed research studies as interesting and valuable experiences. Survivors might also recognize studies as opportunities to communicate their experiences and attitudes to others. While researchers should consider the potential risk or harm of a study, overly cautious inquiry can also render data useless. In some cases, therapeutic significance may be achieved if researchers are able to provide longitudinal intervention for survivors. Survivors' statements from our interviews support our view that outreach or information from public offices is important. These results indicate that survivors may desire the active involvement of mental health service providers or researchers.
This study had numerous limitations. Subjects comprised residents of Fukuoka Prefecture only, and we could not consider a causal relationship between the studies, as Study 1 was prospective and Study 2 was retrospective. In Study 2, only 24% of respondents answered the self-rating questionnaire, and we were able to interview only nine survivors. Thus, the results of Study 2 were used to create hypotheses on longitudinal psychological consequences, instead of as supporting data. A well-designed, longitudinal prospective research study is still required. Although we have insufficient evidence to support our conclusion that the psychological burden of air disasters might be long lasting, we believe our data may have great value in considering longitudinal psychological effects on air disaster survivors and the usefulness of mental health care systems.
INTRODUCTION
Gallstone ileus is a rare mechanical intestinal obstruction caused by the passage of gallstones into the gastrointestinal lumen. Gallstone ileus accounts for only about 1-3% of cases of mechanical obstruction of the small bowel, but it is a quite important disease especially in elderly patients, as this disease shares 25% of all small bowel obstructions in patients older than 65 years [1] . As the majority of the elderly patients frequently have concomitant diseases and show relatively poor clinical manifestations, it is important to recognize this disease to avoid delayed diagnosis. Furthermore, its high incidence among elderly people may explain its association with chronic and degenerative factors, which may increase the complexity of the treatment choice.
Herein, we present a case of gallstone ileus in a 91-year-old woman with small bowel obstruction, who was successfully treated by surgery. Also, we reviewed the literature written in Japanese for Japanese Medical Journals or abstracts presented at Japanese conferences with available information between 1985 and 2005 using the website of IGAKUCHUO ZASSHI, and analyzing the clinical data for 176 Japanese patients of gallstone ileus. This article may assist the physician and surgeons to further understand this disease, as well as to illustrate diagnostic and therapeutic pitfalls, and determine the current therapeutic strategy based on a detailed analysis of a number of Japanese cases. Notably, our patient was the oldest patient which has been reported in Japanese scientific sources.
Kurume Medical Journal, 55, [29] [30] [31] [32] [33] 2008 Fig. 1. Plain abdominal X-ray showed marked small bowel distention with air-fluid level, and demonstrated a round calcified component in the pelvic cavity. (4.8%) [3] . In elderly patients, there may be concomitant disease such as colonic cancer, resulting in a greater frequency of episodes of disease onset.
Although clinical symptoms are not specific, most of the Japanese patients with gallstone ileus presented with abdominal pain (91.5%), accompanied by vomiting in 59.7% of all patients (Table 1) . Jaundice (serum total bilirubin >2.0 mg/dl) was seen in 7.3% of Japanese patients. The use of diagnostic radiological tools has greatly facilitated the clinical diagnosis. The typical radiological images may include pneumobilia, intestinal obstruction, and ectopic gallstone. Pneumobilia may be secondary to bilioenteric fistula, endoscopic sphinctectomy, or an incompetent sphincter of Oddi, therefore it is not a definitive indication for gallstone ileus. Plain abdominal X-ray is a conventional, but useful strategy for detection of air-fluid levels and pneumobilia. Plain abdominal X-ray could visualize air-fluid level in 77.8%, bowel loop dilatation in 88.9%, pneumobilia in 37%, air in gallbladder in 3.7% and ectopic stone in 33% of patients according to the clinical study conducted in Italy [11] . Helical CT may improve the diagnosis of gallstone ileus providing important information [12, 13] . Abdominal ultrasound may also prove to be a useful tool for the diagnosis [14, 15] . Radiological upper gastrointestinal tract imaging with barium may show an intraluminal stone or a fistula in the case of a choledocho-duodenal or choledocho-colonic fistula [16] . Our review of the Japanese literature disclosed that air-fluid levels and bowel loop dilatation were most frequently observed in our series [11] . Pneumobilia was observed in 50% of Japanese patients.
The therapeutic management of gallstone ileus remains controversial [17] . However, considering that a spontaneous passage of the impacted stone through the intestine is rare, a surgical approach is likely to be an appropriate therapeutic strategy if the condition of the patients permits such intervention [18] . Enterolithotomy alone was most frequently chosen as the routine surgical treatment for gallstone ileus in Japan. The mortality was higher in the patients with one-stage surgery including enterolithotomy, cholecyctectomy and fistula closure, regardless of the patients' age [17] . Therefore simple enterolithotomy is considered to be appropriate in most patients. However, additional performance of a one-stage cholecyctectomy and repair of fistula are desirable if the condition of the patient allows it, since there may be a concern that an enterolithitomy alone may cause the complications related to the persistence of the biliary-enteric fistula, which includes the possibility of recurrent of gallstone ileus and recurrent cholangitis [18] . Conservative therapy may also be considered for the treatment of gallstone ileus when the obstructing gallstone is smaller than 2 cm based on radiological measurement. Among 176 Japanese patients, 14.2% (25/176) of patients were conservatively treated. Endoscopic lithotomy was available only when the stone was impacted in the stomach, duodenum or colon. In the present case, we elected to perform enterolithotomy considering the age of the patient and the impacted site of the stone.
The occurrence of a high mortality rate may be due to the frequency of relatively elderly patients with unstable clinical conditions, concomitant disease such as cardiorespiratory disease and/or diabetes mellitus, delayed initiation of the treatment because of uncommon symptoms, and associated with all of these, frequent surgery associated complications such as pneumonia or cardiac failure. Overall mortality of patients was as high as 60% before 1925, 40% in 1960 and 15% after 1970 [3] . Our Japanese literature review indicated that the mortality of this disease has been decreased even further to 8%.
The present case was the oldest patient which has been reported in Japanese scientific literature. Considering the poor conditions due to bowel obstructions and the potential complications related to surgery and anesthesia, we performed enterotomy and surgical lithotripsy under spinal anesthesia, which is likely to be most appropriate and minimally invasive for our patient. During approximate 1-year follow up period, the patient has been well without related to the persistence of the biliary-enteric fistula such as cholangitis.
In summary, the successful treatment of the oldest case of gallstone ileus in Japan was reported. Although the clinical symptoms are not specific, it is not difficult to make an accurate diagnosis of gallstone ileus using radiological imaging. The literature review of Japanese patients between 1985 and 2005 has definitively revealed the improved outcome of the disease in the recent years.
